Thestereochemistry of the decarboxylation reaction catalyzed by an aromatic L-aminoacid decarboxylase, purified from Micrococcus percitreus, was studied using stereospecifically deuterium labelled phenylalanine (Phe). The *H NMRspectrum of [l ,2-2H2]-£-phenethylamine enzymatically derived from (25, 3/?)-[3-2H]-Phe in 2H2O was compared with that of [l-2H]-£-phenethylamine from unlabelled Phe in 2H2O.The results clearly indicate that the decarboxylation reaction of this enzymeproceeds exclusively through a course in which the configuration at C-2 of Phe is retained.
In the previous paper1} we have shown that It seems to be an important but unexplored issue on the reaction mechanism in which the configuration of C-2 in the substrate amino acids retains or inverts (or racemizes) during the enzymatic reactions. In this paper, we describe a stereochemical study by XHNMRon the Phe has been shown to be highly stereospecific8) and no attempt was madeto resolve into Lisomer because the enzymatic reactions do not take place2) and are not inhibited9) by D-isomer. PLP was purchased from Dai-nippon Pharmaceutical Co. Ltd., Osaka. NaOD and 2H2Owere purchased from Merck and were more than 99.5 atomic %.
Spectral determination. *H NMRspectra were determined on a Varian XL-100-15 spectrometer at 100 MHz in the CWmode. Deuterium decoupling was used, when necessary, to simplify the spectra. Mass spectra were measured using a Shimadzu LKB-9000S.
Preparation of aromatic L-amino acid decarboxylase. AromaticL-aminoacid decarboxylase which was used for the formation of /?-phenethylamine from L-Phe was purified over 95% from the cell extract of Micrococcus percitreus (AJ 1065) according to the method described in the previous paper.
2) The enzyme lyophile was prepared as follows: One ml of the aqueous enzyme solution contain ing 40 units of aromatic L-amino acid decarboxylase was added to lOOmgmonosodium glutamate and 1 mg PLP. After being lyophilyzed, the residue was dissolved in 3 ml Obviously it was not the case and the stereochemistry of decarboxylation therefore is either complete retension or inversion at the C-2 configuration in Phe. As these two possible pathways lead to different configurations at C-l in the amine, the two deuterated amines must be diastereomeric to each other. Thus we could in principle differ-enciate these two possibilities by *H NMR spectroscopy. Wewill discuss this later on. To avoid some possible confusion, we ought to mention that the carbon atom carrying the amino group is denoted C-2 in Phe and C-l in /?-phenethylamine in the following discussion. When L-(25)-Phe is being decarboxylated in 2H2O, (l^-[l-2H]-£-phenethylamine or (15)-[l-2H]-/?-phenethylamine should be obtained depending on the stereochemistry is retension or inversion, respectively. Note that the configurational notation of C-l in the amine is different from C-2 in Phe, because of the priority ofdeuteron is less than that ofcarboxylate. Needless to say, the XHNMRof these two enantiomers must be exactly identical in usual conditions. Situation, however, is entirely different when L-(2S,37?)- 
